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Patient Safety Tip of the Week 

October 26, 2021 

Opioid-Induced Respiratory Depression Costly in 

Fiscal as Well as Human Terms 

 

 

We’ve done many columns on OIRD (opioid-induced respiratory depression), 

highlighting the human toll associated with this phenomenon. However, a recent study 

has also highlighted the fiscal toll associated with OIRD (Khanna 2021a). 

 

We discussed the PRODIGY trial in our October 20, 2020 Patient Safety Tip of the Week 

“More on Post-operative Risks for Patients with OSA”.  PRODIGY was a prospective, 

observational trial of blinded continuous capnography and oximetry conducted at 16 sites 

in the United States, Europe, and Asia aimed at prediction of opioid-induced respiratory 

depression on inpatient wards (Khanna 2020). Over 1300 patients on general care floors 

were receiving parenteral opioids (note: patients enrolled in the US were non-surgical 

patients and those enrolled elsewhere were postsurgical). 

 

46% had one or more episodes of respiratory depression. Patients with ≥1 episode of 

respiratory depression were 2.5 times more likely to require some rescue intervention, 

including activation of a rapid response team. They also experienced 3 days longer mean 

hospital length of stay, which adds to costs. 

 

A prediction model was developed using 5 independent variables: age ≥60 (in decades), 

sex, opioid naivety, sleep disorders, and chronic heart failure. The resultant PRODIGY 

score accurately predicted 74% of patients who would have episodes of respiratory 

depression and allowed separation of 3 groups (low-, medium-, and high-risk). Patients in 

the high-risk group by PRODIGY score were >6 times more likely to experience OIRD 

than the patients in the low-risk group. 

  

The authors suggest that implementation of the PRODIGY score could determine the 

need for continuous monitoring and may be a first step to reduce the incidence and 

consequences of respiratory compromise in patients receiving opioids on the general care 

floor. This could certainly be welcome in those facilities that are resource-poor and 

cannot afford to do universal continuous monitoring with these modalities. 

 

http://www.patientsafetysolutions.com/docs/October_26_2021_Opioid_Induced_Respiratory_Depression_Costly_in_Fiscal_as_Well_as_Human_Terms.pdf
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-021-01307-8#citeas
http://www.patientsafetysolutions.com/docs/October_20_2020_More_on_Postoperative_Risks_for_Patients_with_OSA.htm
https://journals.lww.com/anesthesia-analgesia/Fulltext/2020/10000/Prediction_of_Opioid_Induced_Respiratory.6.aspx


Patients in PRODIGY who had a respiratory depression (RD) episode often had multiple 

episodes. Khanna et al. did a secondary analysis of 250 patients from two of the 

PRODIGY participating centers to better understand these multiple episodes (Khanna 

2021b), confirming that RD episodes were rarely isolated. One hundred and fifty-five 

patients had an RD episode, and of these 136 (88%) had multiple episodes. The number 

of RD episodes per patient increased with higher PRODIGY scores. The time from end 

of surgery to RD episode was also analyzed. The time to the first RD episode was 8.8 

hours postoperatively with a peak occurrence of first RD episodes between 14:00–20:00 

the day of surgery. Many subsequent episodes also occurred during this time, but there 

was a peak of RD occurrences the next morning from 02:00–06:00. The results suggested 

that the PRODIGY score not only calculates risk for a patient having an RD episode, but 

that these patients have more episodes. And the time distribution of RD episodes has 

important implications for postoperative continuous monitoring—specifically, such 

monitors should be applied upon dismissal from the recovery area. 

 

A couple other interesting observations were seen in another post hoc analysis. Opioid 

use was significantly higher in the United States and Europe, compared to Asia. And 

there were differences by opioid type. 54% of patients who received only short-acting 

opioids (e.g., fentanyl) experienced ≥1 OIRD episode, whereas 45% who only received 

long-acting opioids experienced OIRD. Another interesting finding was that tramadol and 

epidural opioids were associated with a significant decrease in OIRD.  

 

The most recent analysis of the PRODIGY data (Khanna 2021a) showed that respiratory 

depression on the general care floor is associated with a significantly longer length of 

stay and increased hospital costs. Patients with ≥1 respiratory depression episode had a 

longer length of stay compared to patients without respiratory depression. (mean LOS 6.4 

days vs. 5.0 days, p = 0.009) and higher hospital cost ($21,892 vs. $18,206, p = 0.002). 

Propensity weighted analysis identified 17% higher costs for patients with ≥1 respiratory 

depression episode ($25,057 vs. $18,608, p = 0.007). Length of stay significantly 

increased total cost, with cost increasing exponentially for patients with ≥1 respiratory 

depression episode as length of stay increased. 

 

Patient characteristics that significantly impacted length of stay and cost included use of 

multiple opioids; longer, high risk, or open surgery; respiratory depression; and medical 

conditions including chronic heart failure, hypertension, and sepsis. 

 

The results of this analysis have potentially important implications. Many hospitals have 

been reluctant to implement universal continuous monitoring (with capnography and 

oximetry) in patients receiving opioids on general floors. Any savings from reduction of 

length of stay could potentially offset the costs of such monitoring. Khanna et al. suggest 

that future studies should explore whether early institution of these continuous 

monitoring measures, in combination with early proactive intervention, such as 

readjustment of analgesia, optimal fluid balance, aggressive incentive spirometry, and 

additional bronchodilation, mitigate the occurrence of respiratory depression and 

decrease hospital costs associated with such episodes. 

 

https://www.apsf.org/article/one-year-after-prodigy-do-we-know-more-about-opioid-induced-respiratory-depression/
https://www.apsf.org/article/one-year-after-prodigy-do-we-know-more-about-opioid-induced-respiratory-depression/
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-021-01307-8#citeas


Use of the PRODIGY score may help select patients who will benefit most from 

continuous monitoring, but it may well turn out that universal monitoring of patients 

receiving opioids may make sense from both a human and financial perspective. 

 

 

As an aside, since we mentioned tramadol, there were 2 pertinent developments regarding 

tramadol recently. The FDA approved a combination pill, containing celecoxib and 

tramadol, for the treatment of adults with acute pain severe enough to require an opioid 

analgesic and for which alternative treatments fail to provide adequate pain relief (Brooks 

2021). The same week, a study from Spain was published in JAMA showing that 

tramadol, compared with codeine, was significantly associated with a higher risk of 

subsequent all-cause mortality, cardiovascular events, and fractures (Xie 2021). An 

editorial accompanying that study (Kim 2021) cautions that the greatest risk of tramadol 

may involve the perception that tramadol is inherently safer than other opioids. We echo 

that point. Tramadol is an opioid and the potential effects of any opioid should be 

considered when prescribing it. You’ll recall our May 2017 What's New in the Patient 

Safety World column “FDA Finally Restricts Codeine in Kids; Tramadol, Too” added a 

contraindication to tramadol, stating that it should not be used to treat pain in children 

younger than 12 years and should not be used to treat pain in children younger than 18 

years after a tonsillectomy and/or adenoidectomy. 

 

 

 

Other Patient Safety Tips of the Week pertaining to opioid-induced respiratory 

depression and PCA safety: 

 

• January 4, 2011  “Safer Use of PCA” 

• July 13, 2010   “Postoperative Opioid-Induced Respiratory Depression” 

• May 12, 2009   “Errors With PCA Pumps” 

• September 21, 2010  “Dilaudid Dangers” 

• November 2010  “More on Preoperative Screening for Obstructive Sleep 

Apnea” 

• February 22, 2011  “Rethinking Alarms” 

• May 17, 2011   “Opioid-Induced Respiratory Depression – Again!” 

• September 6, 2011  “More Tips on PCA Safety” 

• December 6, 2011  “Why You Need to Beware of Oxygen Therapy” 

• February 21, 2012  “Improving PCA Safety with Capnography” 

• September 2012  “Joint Commission Sentinel Event Alert on Opioids” 

• September 2012  “FDA Warning on Codeine Use in Children Following 

Tonsillectomy” 

• July 3, 2012   “Recycling an Old Column: Dilaudid Dangers” 

• February 12, 2013  “CDPH: Lessons Learned from PCA Incident” 

• February 19, 2013  “Practical Postoperative Pain Management” 

• May 6, 2014   “Monitoring for Opioid-induced Sedation and Respiratory 

Depression” 

https://www.medscape.com/viewarticle/961177?uac=14695HV&faf=1&sso=true&impID=3726190&src=wnl_newsalrt_211019_MSCPEDIT
https://www.medscape.com/viewarticle/961177?uac=14695HV&faf=1&sso=true&impID=3726190&src=wnl_newsalrt_211019_MSCPEDIT
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• March 3, 2015   “Factors Related to Postoperative Respiratory Depression” 

• June 2, 2015   “Reminders of Dilaudid Dangers” 

• August 11, 2015  “New Oxygen Guidelines: Thoracic Society of Australia 

and NZ” 

• August 18, 2015  “Missing Obstructive Sleep Apnea” 

• December 2015  “Opioid Alert Fatigue” 

• March 2016   “Guideline for Management of Postoperative Pain” 

• June 14, 2016   “Nursing Monitoring of Patients on Opioids” 

• October 11, 2016  “New Guideline on Preop Screening and Assessment for 

OSA” 

• December 6, 2016  “Postoperative Pulmonary Complications” 

• May 2017   “Another Twist in Opioid-Induced Respiratory 

Depression” 

• June 2017   “Masterpiece: Monitoring for Opioid-Induced Respiratory 

Depression” 

• June 20, 2017   “Dilaudid Dangers #4” 

• October 3, 2017   “Respiratory Compromise: One Size Does Not Fit All” 

• November 2017  “Bad Combination: Gabapentin and Opioids” 

• November 21, 2017  “OSA, Oxygen, and Alarm Fatigue” 

• July 31, 2018   “Surgery and the Opioid-Tolerant Patient” 

• February 12, 2019  “2 ER Drug Studies: Reassurances and Reservations” 

• March 2019   “Gabapentin and Pregabalin on the Radar Screen” 

• June 18, 2019   “Found Dead in a Bed” 

• January 2020   “FDA Warning on Gabapentinoids” 

• January 2020   “Opioids and Apnea: Not Just Surgical Patients” 

• October 6, 2020  “Successfully Reducing Opioid-Related Adverse Events” 

• October 20, 2020  “More on Post-operative Risks for Patients with OSA” 

• January 2021   “Gabapentinoids Again” 

• January 5, 2021  “Dilaudid/HYDROmorphone Still Problematic” 

 

• Tools:    PCA Pump Audit Tool and the PCA Pump Criteria 
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